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Description
BACKGROUND

[0001] Cleanness of the drain pipes is essential to safe
and reliable operation of the engine. The drain piping on
these engines are designed for the draining of relative
small amount (slow flow in the pipes) of lubricating oil
mixed with heavy/solid components by gravity flow. The
same drain piping is having another vital safety related
purpose. During abnormal operation conditions, large
leakages (fast flow inside the pipes) of fuel, cooling water
or lubricating oil may occur from these engines. It is of
outmost importance, that the drain piping is clean and
empty - standby to drain away such abnormal large leak
by gravity flow. Safe and efficient draining in such abnor-
mal condition is essential for the safety of personnel and
protection of the engine.

[0002] One prior disclosure, US1568094, discloses a
pipe cleaning tool comprising a brace having an offset
portion between its ends for forming a crank for rotating
the same, said brace being provided with a bore extend-
ing through said brace from end to end thereof, a flexible
bit slidably mounted in said bore, and means for adjust-
ably holding said bit within said brace.

[0003] The object of the present invention, is to con-
stant avoiding build-up of deposit inside the drain pipes
during normal operation. My invention will prevent partly
or full blockage of the drain piping. The invention will help
to trouble free, reliable and safe continued operation of
the engine. The invention will give dramatic savings in
man-hours, cleaning chemicals and materials used dur-
ing manual pipe cleaning.

SUMMARY OF THE INVENTION

[0004] The objects is solved with the system according
to the claims, this including an automatic cleaning system
with rotating flexible centreless spiral auger fixed mount-
ed in piping system draining from piston rod stuffing box-
es of an engine, drain piping draining from scavenge air
space and piston underside space of the engine, drain
piping draining from scavenge air receiver of the engine,
characterized by having a centreless flexible spiral auger
fixed mounted in the piping system, where the main trans-
port trough the piping is the free flow of liquid which flows
in the hollow part of the centreless flexible auger and in
the space between the auger and the inner diameter of
the pipe.

[0005] In an embodiment, a shaft seal is mounted to
permit function in pressurized piping.

[0006] Inan embodiment, a removable settling pan for
settling and collection of solid and slow flowing material
is integrated.

[0007] Inanembodiment, a removable settling pan for
settling and collection of solid and slow flowing material
is integrated.

[0008] In an embodiment, an electronic rotation mon-
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itor device, for alarm giving and with alarm output for
extern alarm is integrated.

[0009] In an embodiment, the means for driving the
auger is an electric motor/actuator.

[0010] In an embodiment, the means for driving the
auger is a hydraulic motor/actuator.

[0011] In an embodiment, the means for driving the
auger is a pneumatic motor/actuator.

[0012] In an embodiment, the means for driving the
auger is a mechanical device/actuator.

[0013] In an embodiment, the means for driving the
auger is manual activation.

[0014] In an embodiment, the engine is of two-stroke
crosshead type.
[0015] Inanembodiment, the rotation speed of flexible

spiral auger is adjustable independent of the engine in
which it is mounted.

FIGURES

[0016]

Fig. 1 A version of the drive unit.

Fig.2  Closeup of a part of a version of the drive unit.

Fig. 3 A version of the drive unit designed for fixed
mounting in unpressurized (open) drain sys-
tems.

Fig.4  Flexible augerinside drain pipe (seen from end)

DETAILED DESCRIPTION OF THE INVENTION

[0017] It should be understood that the detailed de-
scription and specific examples, while indicating embod-
iments of the invention, are given by way of illustration
only, since various changes and modifications within the
scope of the invention will become apparent to those
skilled in the art from the detailed description.

[0018] Figure 1 and Figure 2 show one version of the
drive unit. The shown version is designed for fixed mount-
ing in pressurized piping system (drain piping from scav-
enge air space and piston underside and from scavenge
air receiver of the engine).

[0019] Figure 2 shows a version constructed with shaft
seal (21). The function of the shaft seal is to seal against
scavenge air pressure in the piping. Scavenge air pres-
sure occur in these drain piping during normal operation
of crosshead type two-stroke engines. The shaft (2)
transfer the slow rotation motion from gearmotor (6) to
centreless flexible auger (3). The housing (4) works both
as strong base of the invention as well as end flange of
the drain pipe. The bearing housing (5) transmit the axial
and radial force from shaft via ball bearing. The gearmo-
tor (6) rotate shaft and centreless flexible auger. The ro-
tating force from gearmotor is transmitted via a shear pin
(35) mounted through holes. The function of the shear
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pin is to safeguard gearmotor and centreless flexible au-
ger against overload force.

[0020] Thefunction of the slide bearing (8) is to transfer
radial force from shaft (2) and to compress the shaft seal
(4- 21). The compression of the shaft seal is obtained by
tightening of bolts (9). The tightening of the bolts will move
the slide bearing (8) towards the housing (4) and thereby
compress the shaft seal. This way the shaft seal will pro-
vide sealing between stationary housing (4) and rotating
shaft (2). The centreless flexible auger (3) is fixed to the
shaft (2) by tightening of screw (10) (e.g. a pinol screw)
into recess in the shaft. The inductive sensor (36) is de-
tecting/monitoring the desired rotation of the shaft.
[0021] Figure 3 shows a version of the drive unit de-
signed for fixed mounting in unpressurized (open) drain
systems, (piping draining from piston rod stuffing boxes
ofthe engine). This version is designed with a removable
settling pan (31) for settling and collection of solid and
slow flowing material. The gearmotor (62) is bolted onto
the housing (43) of the drive unit. The centreless flexible
auger (34) is mounted on the shaft of the gearmotor. The
rotation is transmitted from gearmotor to shaft via a shear
pin (35). The inductive sensor (36) is detecting/monitor-
ing the desired rotation of the shaft.

[0022] The centreless flexible auger (34) is keeping
the heavy and solid parts of substance (mainly
soot/sludge) moving slowly through the pipe. This en-
sures that heavy and solid parts of the substance are not
allowed to settle and stick to the inner pipe wall. This is
especially important when the drain pipes (37) are having
low or no inclination. The liquid part of the substance
(mainly lubricating oil) flow in the hollow part of the cen-
treless flexible auger and in the space between the auger
and the inner diameter of the pipe (37). The blend ofliquid
and heavy solid substances drops from the pipe (37)
down into the settling pan (1). The settling pan will over-
flow and relative clean oil will flow from the drive unit via
outlet pipe (13). The heavy and solid parts of the sub-
stance (mainly soot/sludge) will settle and collect in the
settling pan (31). When settling pan is nearly filled with
heavy/solid substance, it can be emptied by lifting it out
of the drive unit. The cover (39) is normally kept closed
by threaded knops (30). The gas springs (33) keeps the
cover in open position when emptying the settling pan.
The safety switch (32) prevent rotation of auger and gear-
motor, when cover (39) is opened.

[0023] From operational experience with cross head
type two-stroke engine, it is well known that drain piping
is partly or fully clogging up during normal operation. This
phenomenon occurs as a result of the drained substance
composition. The drained substance is composed of lu-
bricating oil mixed with heavy and solid particles (mainly
soot/sludge and other unburned components), these sol-
id or slow flowing particles and components have a ten-
dency to settle and stick to the inner wall of drain piping.
Hereby deposits are build up layer by layer, starting from
the pipe bottom. This happens relatively quickly and re-
sults in blockage of the drain piping during normal oper-

10

15

20

25

30

35

40

45

50

55

ation. The settled deposits in the pipes become very hard
and very difficult to remove. The phenomenon occurs as
the relatively small amount of lubricating oil drained dur-
ing normal engine operation is insufficient to keep the
solid/slow flowing components flowing through the pipe.
There are examples where newly cleaned piping clogs
up after only 3 weeks of normal operation.

[0024] Cleaning is currently mainly done by disman-
tling the piping system and perform manual cleaning with
long iron rods and other known pipe cleaning tools. This
demands high number of man hours and consumption
of various chemicals and cleaning materials.

[0025] Some engines require more than 1000 man-
hours per year on manual cleaning of these pipes. The
work is to discomfort, as it often occurs in inconvenient
and hazardous positions. Furthermore, the cleaning of-
ten involves usage of potential health and environment
damaging chemicals and diesel oil.

[0026] Cleanness of the drain pipes is essential to safe
and reliable operation of the engine. The drain piping on
these engines are designed for the draining of relative
small amount (slow flow in the pipes) of lubricating oil
mixed with heavy/solid components by gravity flow. The
same drain piping is having another vital safety related
purpose. During abnormal operation conditions, large
leakages (fast flow inside the pipes) of fuel, cooling water
or lubricating oil may occur from these engines. It is of
outmost importance, that the drain piping is clean and
empty - standby to drain away such abnormal large leak
by gravity flow. Safe and efficient draining in such abnor-
mal condition is essential for the safety of personnel and
protection of the engine.

[0027] The purpose of my invention is to constant
avoiding build-up of deposit inside the drain pipes during
normal operation. My invention will prevent partly or full
blockage of the drain piping. The invention will help to
trouble free, reliable and safe continued operation of the
engine. The invention will give dramatic savings in man-
hours, cleaning chemicals and materials used during
manual pipe cleaning.

[0028] The centreless flexible auger is able to follow
the pipe through bends and turns due to flexible design.
[0029] Inmyinventionthe centrelessflexible augercan
be optimized for maximum flexibility. Maximum flexibility
is desirable in engine drain piping as they often have
relative sharp bending’s (relative small bending diame-
ter). In order to optimize the auger for max flexibility, it is
necessary to use relative thin and slender spiral design.
This will weaken the auger, and it will be less capable in
torque and longitudinal force. In my invention there is low
requirement for torque and longitudinal force, as the au-
ger do not need to carry out any actual transport. The
purpose of the very slow rotating auger is solely to keep
heavy, solid and slow flowing particles moving along with
the freely flowing oil, thus avoiding deposit building up
inside the pipe.

[0030] Figure 1 shows Mixed substance entering the
drain piping from top (21), The slow rotation speed of the
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auger (3) inside the pipe creates a scraping action on the
lower part of the pipe inner wall, thereby keeping heavy,
solid and slow flowing particles (12) in motion towards
the pipe outlet (13). The rotating speed of the auger can
therefore be extremely low and start/ stop of rotation can
also be considered, depending of soiling degree. The
main transport trough the piping is the free flow of liquid
(oil or water) which flows in the hollow part (41) of the
centreless flexible auger and in the space between the
auger and theinner diameter of the pipe (37) asillustrated
in figure 4. The free flow of liquid normally occurs as a
result of gravitation due to pipe inclination, or due to pres-
sure difference between pipe inlet and outlet. In some
systems the flow of liquid occurs as a combination of
gravity and pressure difference.

[0031] The invention is mounted in either end of the
pipe being kept clean. The direction of rotation can be
changed in the drive unit thus allow it to either push away
from drive unit or drag heavy, solid and slow flowing par-
ticles towards the drive unit. The rotation of the auger
can be performed by electrical motor/actuator, hydraulic
motor/actuator, pneumatic motor/actuator, mechanical
device or manual (by hand).

[0032] The use of centreless flexible auger is known
in other applications e.g. transport of grain and granulate
in the agricultural sector or for transport of ashes and
cinders from large boilers. In these applications there are
normally demands for transportation. The auger is there-
fore optimised for transport by using a relative thick and
strong spiral design. The strong spiral design compro-
mises the flexibility of the auger and only relative soft
pipe bending can be applied. These transport applica-
tions normally apply relative high speed of rotation to the
auger.

[0033] GB 468813 A (GEORGE S.) describes an au-
tomatic cleaning system with an auger fixed mounted in
a trough (pipe) system. Transport of solid material (ash,
slag and cinders) takes place when the auger is rotating
and scrapes the trough (pipe) bottom inner wall. It also
describes that the trough (pipe) is filled with water (to
extinguish any embers or flames in the ash/slag). This
technique is used on boilers.

[0034] GB 468813 A (GEORGE S.) deviates signifi-
cantly from my invention, as my invention is fixed mount-
ed on cross head type two-stroke engines. Furthermore
GB 468813 A (GEORGE S.) deviates, as the purpose in
my invention is to keep the pipe empty and standby to
handle abnormal leaks.

[0035] Also, various pipe cleaning tools and devices
are known technique. These are characterized by push-
ing various band or wire type into the pipe via an opening
in the piping. The devices are normally handheld/porta-
ble. They all require an opening in the piping to be insert-
ed. These pipe cleaning devices and tools are for tem-
porary use. They are normally used when piping is found
partly or fully clogged. The purpose of their use, is to
penetrate and open the clogged area (plug) inside the
pipe. These devises are not designed for fixed mounting
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in the piping system or for continuous preventative op-
eration.

[0036] My invention:

Automatic cleaning system with rotating flexible centre-
less spiral auger fixed mounted in piping system draining
from piston rod stuffing boxes of the engine, drain piping
draining from scavenge air space and piston underside
space of the engine and drain piping draining from scav-
enge air receiver of the engine, on engines of two-stroke
crosshead type (large marine and stationary engines). It
is characterized by having a centreless flexible auger
fixed mounted in the piping system. Furthermore, char-
acterized by the fact that, main transport trough the piping
is the free flow of liquid (oil or water) which flows in the
hollow part of the centreless flexible auger and in the
space between the auger and the inner diameter of the
pipe. It is furthermore characterized by having the pos-
sibility to adjust the rotation speed of flexible spiral auger
independent of the engine in which it is mounted.

Claims

1. Engine with an automatic cleaning system with ro-
tating flexible centreless spiral auger (3) fixed mount-
ed in a drain piping (37) system draining from piston
rod stuffing boxes of the engine, the drain piping (37)
system draining from the scavenge air space and
piston underside space of the engine, and the drain
piping (37) system draining from scavenge air re-
ceiverofthe engine, characterized in that the auger
(3) is fixedly mounted in the drain piping (37) system
such that the main transport through the drain piping
(37) system is the free flow of liquid which flows in a
hollow part (41) of the auger (3) and in the space
between the auger (3) and the inner diameter of the
drain piping (37) system.

2. The system of claim 1, wherein a shaft seal (21) is
mounted to seal against scavenge air pressure in
the drain piping (37) system.

3. The system of claim 1, wherein a removable settling
pan (31) for settling and collection of solid and slow
flowing material (12) is integrated.

4. The system of any of the previous claims, wherein
an electronic rotation monitor device, for alarm giving
and with alarm output for extern alarm is integrated.

5. The system of any of the previous claims, wherein
the means for driving the auger (3) is an electric mo-
tor/actuator (6).

6. The system according to any of claims 1-4, wherein
the means for driving the auger (3) is a hydraulic
motor/actuator (6).
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The system according to any of claims 1-4, wherein
the means for driving the auger (3) is a pneumatic
motor/actuator (6).

The system according to any of claims 1-4, wherein
the means for driving the auger (3) is a mechanical
device/actuator (6).

The system according to any of claims 1-4, wherein
the means for driving the auger (3) is manual acti-
vation (6).

The system of any of the previous claims, wherein
the engine (6) is of two-stroke crosshead type (6).

The system of any of the previous claims 1-8 or 10,
wherein the rotation speed of auger (3) is adjustable
independent of the engine in which it is mounted.

Patentanspriiche

1.

Kraftmaschine mit einem automatischen Reini-
gungssystem mit rotierender flexibler spitzenloser
Spiralschnecke (3), die in einem Ablasslei-
tungs(37)-System fest montiert ist, das einen Ablass
von Kolbenstangenstopfbuchsen der Kraftmaschine
bereitstellt, wobei das Ablassleitungs(37)-System
einen Ablass von dem Spilluftraum und Kolbenun-
terseitenraum der Kraftmaschine bereitstellt und das
Ablassleitungs(37)-System einen Ablass von dem
Spulluftaufnehmer der Kraftmaschine bereitstellt,
dadurch gekennzeichnet, dass die Schnecke (3)
derart fest in dem Ablassleitungs(37)-System mon-
tiert ist, dass der Haupttransport durch das Ablass-
leitungs(37)-System der freie Fluss von Flissigkeit
ist, die in einem hohlen Teil (41) der Schnecke (3)
und in dem Raum zwischen der Schnecke (3) und
dem Innendurchmesser des Ablasslei-
tungs(37)-Systems flielt.

System nach Anspruch 1, wobei eine Wellendich-
tung (21) zum Abdichten gegen Spulluftdruck in dem
Ablassleitungs(37)-System montiert ist.

System nach Anspruch 1, wobei eine entfernbare
Absetzwanne (31) zum Absetzen und Auffangen von
festem und langsam flieRendem Material (12) inte-
griert ist.

System nach einem der vorhergehenden Anspri-
che, wobei eine elektronische Rotationsiiberwa-
chungsvorrichtung zur Alarmgebung und mit Alarm-
ausgang fir einen externen Alarm integriert ist.

System nach einem der vorhergehenden Anspri-
che, wobei das Mittel zum Antreiben der Schnecke
(3) ein elektrischer Motor/Aktuator (6) ist.
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10.

1.

System nach einem der Anspriiche 1-4, wobei das
Mittel zum Antreiben der Schnecke (3) ein hydrauli-
scher Motor/Aktuator (6) ist.

System nach einem der Anspriiche 1-4, wobei das
Mittel zum Antreiben der Schnecke (3) ein pneuma-
tischer Motor/Aktuator (6) ist.

System nach einem der Anspriiche 1-4, wobei das
Mittel zum Antreiben der Schnecke (3) ein(e) me-
chanische(r) Vorrichtung/Aktuator (6) ist.

System nach einem der Anspriiche 1-4, wobei das
Mittel zum Antreiben der Schnecke (3) eine manuelle
Aktivierung (6) ist.

System nach einem der vorhergehenden Anspri-
che, wobei die Kraftmaschine (6) von einem Zwei-
takt-Kreuzkopftyp (6) ist.

System nach einem der vorhergehenden Anspriiche
1-8 oder 10, wobei die Rotationsgeschwindigkeit der
Schnecke (3) unabhangig von der Kraftmaschine, in
der sie montiert ist, einstellbar ist.

Revendications

Moteur avec un systeme de nettoyage automatique
avec une tariere (3) en spirale flexible sans centre
rotative fixée dans un systeme de tuyauterie de vi-
dange (37) vidangeant depuis des presse-étoupes
de tige de piston du moteur, le systéme de tuyauterie
de vidange (37) vidangeant depuis I'espace d’air de
balayage et I'espace inférieur de piston du moteur,
et le systéme de tuyauterie de vidange (37) vidan-
geant depuis le récepteur d’air de balayage du mo-
teur, caractérisé en ce que la tariére (3) est montée
fixement dans le systéeme de tuyauterie de vidange
(37) de telle sorte que le transport principal a travers
le systéme de tuyauterie de vidange (37) soit I'écou-
lement libre de liquide qui s’écoule dans une partie
creuse (41) de la tariere (3) et dans I'espace entre
la tariére (3) et le diamétre interne du systeme de
tuyauterie de vidange (37) .

Systeme selon la revendication 1, ou une boite
d’étanchéité (21) est montée pour assurer une étan-
chéité contre la pression d’air de balayage dans le
systeme de tuyauterie de vidange (37).

Systeme selon la revendication 1, ou un bac de dé-
cantation amovible (31) pour la décantation et la col-
lecte de matériau solide s’écoulant lentement (12)
est intégré.

Systeme selon 'une quelconque des revendications
précédentes, ou un dispositif de surveillance de ro-
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tation électronique, pour donner une alarme et avec
une sortie d’alarme pour une alarme externe est in-
tégreé.

Systeme selon I'une quelconque des revendications
précédentes, ou le moyen pour entrainer la tariére
(3) est un moteur/actionneur électrique (6).

Systeme selon I'une quelconque des revendications
1 a 4, ou le moyen pour entrainer la tariére (3) est
un moteur/actionneur hydraulique (6).

Systeme selon I'une quelconque des revendications
1 a 4, ou le moyen pour entrainer la tariére (3) est
un moteur/actionneur pneumatique (6).

Systeme selon I'une quelconque des revendications
1 a 4, ou le moyen pour entrainer la tariére (3) est
un dispositif/actionneur mécanique (6).

Systeme selon I'une quelconque des revendications
1 a 4, ou le moyen pour entrainer la tariére (3) est
une activation manuelle (6).

Systeme selon I'une quelconque des revendications
précédentes, ou le moteur (6) est de type a crosse
a deux temps (6).

Systeme selon I'une quelconque des revendications
précédentes 1 a 8 ou 10, ou la vitesse de rotation
de la tariere (3) est réglable indépendamment du
moteur dans lequel elle est montée.
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